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8YHLWLVLVDFRPPRQFDXVHRIEOLQGQHVVLQIHOLQHSDWLHQWVDVLQFRUUHFWO\WUHDWHGRULWVFKURQLFL]DWLRQFDQOHDGWRIRUPDWLRQRISUH
LULGDO ILEURYDVFXODU PHPEUDQHV SXSLOODU\ EORFN DQG VHFRQGDU\ JODXFRPD 7KH REMHFWLYH RI WKLV VWXG\ ZDV WR LQYHVWLJDWH WKH
FDXVHVRIXYHLWLV LQFDWVGLDJQRVHGDW WKH)DFXOW\RI9HWHULQDU\0HGLFLQH%XFKDUHVWEHWZHHQDQG0HGLFDO UHFRUGV
ZHUH UHYLHZHG DQG FDWV ZHUH FRQVLGHUHG LI FRPSOHWH GLDJQRVWLF ZRUNXS FOLQLFDO H[DPLQDWLRQ DQG LPDJLQJ VWXGLHV ZHUH
SHUIRUPHG$OOWKHIHOLQHFDVHVZHUHVHURORJLFDOO\WHVWHGIRUDWOHDVWWZRRIWKHFRPPRQLQIHFWLRXVFDXVHVIHOLQHOHXNHPLDYLUXV
IHOLQHLPPXQRGHILFLHQF\YLUXVIHOLQHFRURQDYLUXV7R[RSODVPDJRQGLLDQG%DUWRQHOODVSS1LQHW\VL[FDWVZLWKDPHDQDJHRI
 \HDUV UDQJLQJ IURP  PRQWK WR  \HDUV ROG ZLWK D PDOH WR IHPDOH UDWLR RI  ZHUH GLDJQRVHG ZLWK XYHLWLV 7KH
(XURSHDQGRPHVWLF FDWZDVRYHUUHSUHVHQWHGDWIROORZHGE\%LUPDQFDW 3HUVLDQFDW 5XVVLDQEOXH 
1RUZHJLDQFDW%ULWLVK6KRUW+DLU6SK\Q[DQG&RUQLVK5H[,QIHFWLRXVGLVHDVHVZHUHWKHFDXVHRIXYHLWLV
LQFDVHV QHRSODVLDZDVGLDJQRVHG LQFDVHV XYHLWLV VHFRQGDU\ WR VHSWLFNHUDWLWLV LQFDVHV DQG
XYHLWLVVHFRQGDU\WRGLUHFWRFXODUWUDXPDLQFDVHV7ZHQW\QLQHFDWVZLWKDPHDQDJHRI\HDUVROGZHUH
GLDJQRVHGZLWK LGLRSDWKLF RU LPPXQHPHGLDWHG XYHLWLV OHVV WKDQ SUHYLRXVO\ UHSRUWHG $TXHRXV IODUH RFFXUUHG LQ  FDWV DQG
NHUDWLFSUHFLSLWDWHVZHUHQRWHG LQFDWV7KHPRVW FRPPRQ LQIHFWLRXVFDXVHRIXYHLWLV LQ WKLV VWXG\ZDVToxoplasma gondii
Q 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,QWURGXFWLRQ
8YHLWLV LVRQHRI WKHPRVW IUHTXHQWDQGVLJQLILFDQWRSKWKDOPLFGLVRUGHU LQ IHOLQHSDWLHQWVRIWHQDVVRFLDWHGZLWK
LPSRUWDQWV\VWHPLFGLVHDVHV7KHXYHDO WUDFW LV WKHYDVFXODUVXSSO\WR WKHLQWUDRFXODUVWUXFWXUHVDQGWKHVLWHRI WKH
EORRGRFXODUEDUULHUV7RZQVHQG(DUO\GLDJQRVLVRIXYHLWLVLVHVVHQWLDOGXHWRWKHLQWLPDWHFRQQHFWLRQRIWKH
XYHDZLWKWKHOHQVUHWLQDDQGRSWLFQHUYH
'LIIHUHQWFODVVLILFDWLRQVFKHPHVIRUXYHLWLVDUHDYDLODEOH&DXVHVRIIHOLQHXYHLWLVPD\EHJURXSHGLQH[RJHQRXV
FDXVHVZKLFK LQFOXGHGLUHFWRFXODU WUDXPDFRUQHDOXOFHUDWLRQ ,RQHWDODQG OHQV LQGXFHGXYHLWLVRU
HQGRJHQRXV FDXVHV GLYLGHG LQWR LQIHFWLRXV YLUDO EDFWHULDOP\FRWLF SURWR]RDO SDUDVLWLF QHRSODVLD %R\GHOO DQG
(QDFKH,RQDVFXHWDODQGLPPXQHPHGLDWHGRULGLRSDWKLF
(QGRJHQRXVDJHQWVDUHUHSRUWHGWREHWKHPRVWFRPPRQFDXVHRIXYHLWLVLQFDWV%lFNVWU|PHWDO-LQNVHW
DO  ,QIHFWLRXV DJHQWV IUHTXHQWO\ DVVRFLDWHG ZLWK IHOLQH HQGRJHQRXV XYHLWLV LQFOXGH IHOLQH OHXNHPLD YLUXV
)H/9:LOOLV&ROLW]IHOLQHLPPXQRGHILFLHQF\YLUXV),9(QJOLVKHWDOIHOLQHFRURQDYLUXV
)H&R9 -LQNV HW DO  IHOLQH LQIHFWLRXV SHULWRQLWLV ),3 &ROLW] +RUKRJHD HW DO  -LQNV HW DO
Bartonella VSS )RQWHQHOOH HW DO  /DSSLQ HW DO  6WLOHV Toxoplasma gondii DQG IXQJL
1DVLVVHHWDO
&OLQLFDO VLJQVRIXYHLWLV LQFOXGHGHFUHDVHGYLVLRQ EOHSKDURVSDVPSKRWRSKRELD FRQMXQFWLYDO K\SHUDHPLD WKLUG
H\HOLG SURWUXVLRQ FLOLDU\ IOXVKPLRVLV G\VFRULD 'VKDSHG SXSLO GHFUHDVHG LQWUDRFXODU SUHVVXUH DTXHRXV IODUH
NHUDWLFSUHFLSLWDWHVFRUQHDORHGHPDK\SKDHPDK\SRS\RQFKDQJHVLQLULGDOFRORUDQWHULRUV\QHFKLD&KDYNLQHWDO
 &ROLW]  'DYLGVRQ HW DO  -LQNV HW DO  SDUV SODQLWLV YLWUHRXV H[XGDWHV RSWLF QHXULWLV
7RZQVHQG&ROLW]3RVWHULRUV\QHFKLDFDWDUDFWOHQVOX[DWLRQVHFRQGDU\JODXFRPDDQGUXEHRVLVLULGLV
FDQRFFXULQFKURQLFFDVHV0F/HOODQDQG0LOOHU
'LDJQRVLVLVRIWHQFKDOOHQJLQJDQGUHTXLUHVFRPSOHWHSK\VLFDODQGRSKWKDOPLFH[DPLQDWLRQLPDJLQJVWXGLHVDQG
DGGLWLRQDOODERUDWRU\LQYHVWLJDWLRQVLQFOXGLQJFRPSOHWHEORRGFRXQWVHUXPELRFKHPLVWU\DQGVHURORJ\IRULQIHFWLRXV
GLVHDVHV $TXHRXV KXPRU DVSLUDWLRQ DQG F\WRORJLFDO HYDOXDWLRQ PD\ UHYHDO LQIODPPDWRU\ FHOOV HVSHFLDOO\ LQ
O\PSKRF\WLFSODVPDF\WLFXYHLWLVRULQ),3EXWLVXQOLNHO\WRHVWDEOLVKDGHILQLWLYHGLDJQRVLV:LJJDQVHWDO$
FRPSDULVRQRIDTXHRXVKXPRUDQWLERG\OHYHOVWRVHUXPDQWLERG\OHYHOVKDVEHHQVXJJHVWHGDVEHQHILFLDOLQGLDJQRVLV
RIToxoplasma&KDYNLQHWDODQGBartonellaDVVRFLDWHGXYHLWLV)RQWHQHOOHHWDO/DSSLQ
$FFRUGLQJ WRSUHYLRXV UHSRUWV EHWZHHQDQGRI FDWVZLWKXYHLWLV KDG DQ DVVRFLDWHG V\VWHPLFGLVHDVH
&KDYNLQHWDO,QRWKHUIHOLQHXYHLWLVVWXGLHVDSSUR[LPDWHO\WRRIDIIHFWHGFDWVKDGQRLGHQWLILDEOH
FRQFXUUHQWV\VWHPLFGLVHDVH*HPHQVN\HWDO
$ UHFHQW UHWURVSHFWLYH VWXG\ -LQNV HW DO  LQYHVWLJDWLQJ FDXVHV RI IHOLQH XYHLWLV UHYHDOHG QR XQGHUO\LQJ
HWLRORJ\LQRIFDWVWDNHQLQWRVWXG\1HRSODVLDUHSUHVHQWHGRIWKHFDVHVDQGWKHUHVWZDVGLDJQRVHG
ZLWK LQIHFWLRXV GLVHDVHV )H&R9ZDV IRXQG DV WKH FDXVDWLYH DJHQW LQ  RI WKH FDVHVToxoplasma gondii LQ
BartonellaVSSLQDQG),3LQRIWKHLQIHFWLRXVFDXVHV
7KHDLPRIWKLVVWXG\ZDVWRLQYHVWLJDWHFDXVHVRIXYHLWLVLQ5RPDQLDQFDWVDQGWKHLUDVVRFLDWLRQZLWKVH[DJH
DQGFOLQLFDOVLJQV
0DWHULDOVDQG0HWKRGV
5HFRUGVRIFDWVSUHVHQWHGWRWKH6PDOO$QLPDO7HDFKLQJ+RVSLWDORI)DFXOW\RI9HWHULQDU\0HGLFLQH%XFKDUHVW
EHWZHHQDQGGLDJQRVHGZLWKXYHLWLVZHUHUHYLHZHG&DWVZHUHLQFOXGHGRQO\LIFRPSOHWHRSKWKDOPLFDQG
SK\VLFDO H[DPLQDWLRQVZHUHSHUIRUPHGDQG LI VHURORJLFDO WHVWV IRU DW OHDVW WZRRI WKHFRPPRQ LQIHFWLRXVGLVHDVHV
ZHUHFRQGXFWHG$GGLWLRQDOO\VHUXPFKHPLVWU\DQDO\VLVFRPSOHWHEORRGFHOOFRXQWLPDJLQJDQGKLVWRSDWKRORJLFDO
VWXGLHVZHUHUHFRUGHG
2SKWKDOPLF H[DPLQDWLRQ LQFOXGHG WKH XVH RI KHDGPRXQWHG PDJQLILHUV XQGHU GLIIXVH DQG IRFDO OLJKW VRXUFHV
6FKLUPHUWHDUWHVWVIOXRUHVFHLQVWDLQ,5,69HW(LFNHQPH\HUGLUHFWRSKWKDOPRVFRS\3DQ2SWLF:HOFK$OO\QDQG
UHERXQGWRQRPHWU\7RQRYHW8YHLWLVZDVGLDJQRVHGZKHQDWOHDVWWZRRUPRUHRIWKHIROORZLQJRFXODUVLJQVZHUH
QRWHGPLRVLVDTXHRXVIODUHFRUQHDORHGHPDGHFUHDVHGLQWUDRFXODUSUHVVXUHLULGDOK\SHUKDHPLDLULGDOQRGXOHVLULV
FRORXUFKDQJHUXEHRVLVLULGLVNHUDWLFSUHFLSLWDWHVK\SKHPDK\SRSLRQDQGDOVRWKHSUHVHQFHRIV\QHFKLDLQFUHDVHG
LQWUDRFXODUSUHVVXUHZLWKVHFRQGDU\JODXFRPDLQFKURQLFFDVHV+nNDQVRQDQG)RUUHVWHU-LQNVHWDO
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&DWVZLWKJHQHUDOFOLQLFDOVLJQVVXFKDVS\UH[LDOHWKDUJ\DQDHPLDDVFLWHVSOHXUHVLDEUHDWKLQJGLIILFXOWLHVDQGRU
QHXURORJLFDOVLJQVZHUHFRQVLGHUHGWRKDYHRFXODUPDQLIHVWDWLRQRIV\VWHPLFGLVHDVHV
7KHSUHVHQFHRIPLRVLVWKHLQWUDRFXODUSUHVVXUHVWKHGHJUHHRIDTXHRXVIODUHDQGWKHSUHVHQFHRIV\QHFKLDZHUH
UHFRUGHG7KHGHJUHHRIDTXHRXVIODUHDQGFHOOQXPEHUVZLWKLQWKHDQWHULRUFKDPEHUZHUHJUDGHGRQDVFDOHIURP 
WUDFHWR VHYHUHIODUHFORWWHGDTXHRXVILEULQDQGRYHUFHOOV-DEVHWDO:LJJDQVHWDO
&DWV¶GLDJQRVHVZHUHGLYLGHGLQWRLGLRSDWKLFXYHLWLVLQIHFWLRXVXYHLWLVQHRSODVWLFXYHLWLVDQGXYHLWLVVHFRQGDU\WR
FRUQHDOXOFHUDWLRQDQGGLUHFWRFXODUWUDXPD7KHLGLRSDWKLFFDWHJRU\LQFOXGHGFDVHVLQZKLFKQRFDXVDWLYHDJHQWZDV
GHWHFWHGWKURXJKODERUDWRU\LQYHVWLJDWLRQV
&RPPHUFLDONLWV61$3),9)H/9&RPER7HVW,GH[[/DERUDWRULHVZHUHXVHGIRUGLDJQRVLVRI),9DQG)H/9
DVVRFLDWHGXYHLWLV$Q LPPXQRIOXRUHVFHQW DQWLERG\DVVD\ZDVSHUIRUPHG WRGHWHFW)H&R9DQWLERGLHV6HUXPZDV
WHVWHGIRU,J0DQG,J*Toxoplasma gondiiDQWLERGLHVWKURXJKWKH6PDOO$QLPDO+RVSLWDO/DERUDWRU\RIWKH)DFXOW\
RI 9HWHULQDU\ 0HGLFLQH %XFKDUHVW &DWV ZHUH WHVWHG IRU Bartonella VSS IROORZLQJ EORRG F\WRORJ\ DQG
LPPXQRIOXRUHVFHQWVHURORJ\1RFDWZDVWHVWHGIRUP\FRWLFGLVHDVHV
1HRSODVLD ZDV GLDJQRVHG IROORZLQJ KLVWRSDWKRORJLFDO H[DPLQDWLRQ RI HQXFOHDWHG H\HV RU SRVWPRUWHP
H[DPLQDWLRQ,QIHFWLRXVFDVHVZHUHFRQVLGHUHGEDVHGRQDVVRFLDWHGV\VWHPLFFOLQLFDOVLJQVDORQJZLWKDKLJKWLWUHRI
DQWLERG\EDVHG VHURORJLFDO LQYHVWLJDWLRQV RU F\WRORJLFDO HYDOXDWLRQ RI D EORRG VPHDU DQG LGHQWLILFDWLRQ RI WKH
RUJDQLVP
6WDWLVWLFDO DQDO\VLV ZDV SHUIRUPHG WR FRPSDUH FDXVHV RI XYHLWLV E\ DJH VH[ DQG EUHHGV DQG RFXODU VLJQV DQG
PHDQVDQGSUREDELOLWLHVZHUHJHQHUDWHGE\,%063669HUVLRQ
5HVXOWVDQG'LVFXVVLRQV
1LQHW\VL[FDWVZLWKXYHLWLVZHUHFRQVLGHUHGLQWKLVVWXG\7KHPHDQDJH6'RIDOOFDWVLQWKLVVWXG\ZDV
\HDUV)LJUDQJLQJIURPPRQWKWR\HDUVROGZLWKDPDOHWRIHPDOHUDWLRRIPDOHVDQG
IHPDOHV)LJ7KHUHZHUHLQWDFWDQGFDVWUDWHGPDOHVDQGLQWDFWDQGQHXWHUHGIHPDOHV(LJKWEUHHGV
ZHUHUHSUHVHQWHGZLWKWKH(XURSHDQGRPHVWLFFDWRYHUUHSUHVHQWHGDWIROORZHGE\%LUPDQFDW3HUVLDQ
FDW 5XVVLDQEOXH 1RUZHJLDQFDW %ULWLVK6KRUW+DLU 6SK\Q[ &RUQLVK5H[ 
)LJ
,QDUHWURVSHFWLYHVWXG\RIFDWVZLWKXYHLWLV(QJOLVKHWDOUHSRUWHGWKDWRIFDVHVZHUHLGLRSDWKLFXYHLWLV
,QWKHSUHVHQWVWXG\QRFDXVDWLYHDJHQWFRXOGEHGHWHFWHGLQWZHQW\QLQHFDWV7KHVHFDWVKDGDQDYHUDJHDJH
RI \HDUVROG  IHPDOHV DQGPDOHV DQGZHUHGLDJQRVHGZLWK LGLRSDWKLFXYHLWLV RI DSUHVXPHG LPPXQH
PHGLDWHGFDXVH)LJ
,QIHFWLRXVGLVHDVHZDV WKHFDXVHRIXYHLWLV LQFDVHVQHRSODVLDZDVGLDJQRVHG LQFDVHV 
XYHLWLVVHFRQGDU\WRFRUQHDOXOFHUDWLRQLQFDVHVDQGXYHLWLVGXHWRGLUHFWRFXODUWUDXPDLQFDVHV
2I WKH  FDVHV RI LQIHFWLRXV FDXVHV   ZHUH PDOHV   QHXWHUHG  LQWDFW DQG  IHPDOHV
QHXWHUHGLQWDFW)LJ
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)LJ'LVWULEXWLRQRIJHQGHUZLWKLQHDFKFDWHJRU\   )LJ'LVWULEXWLRQRIIHOLQHEUHHGVSUHVHQWHGZLWKXYHLWLV
  








)LJ*HQGHUGLVWULEXWLRQDQGGLDJQRVLV   )LJ)UHTXHQF\RILQIHFWLRXVFDXVHVRIIHOLQHXYHLWLV

3HLIIHUHWDO UHSRUWHGWKDWRQO\RIFDVHVRIIHOLQHXYHLWLVZHUHRI LQIHFWLRXVFDXVHVZHUH
QHRSODVWLF DQG ZHUH RI LGLRSDWKLF FDXVHV 3HLIIHU DQG:LOFRFN  7KH PRVW IUHTXHQW LQIHFWLRXV DJHQW
GLDJQRVHGLQWKLVVWXG\ZDVToxoplasma gondii)LJLQFDVHVRIWRWDOLQIHFWLRXVFDXVHVBartonellaVSS
)LJLQFDVHV)H&R9LQFDVHV),3LQFDVHVDQG),9LQFDVHV)LJ
%LODWHUDOXYHLWLVZDVPRUHIUHTXHQWLQBartonellaDQG)H&R9DIIHFWHGFDWVZKHUHDVToxoplasmaDVVRFLDWHGXYHLWLV
SUHVHQWHGLQDKLJKHUQXPEHUXQLODWHUDOO\7DEOH

7DEOH8QLODWHUDODQGELODWHUDOLQIHFWLRXVXYHLWLV
,QIHFWLRXVFDXVH 8QLODWHUDOELODWHUDOIHOLQHXYHLWLV

Bartonella 26
2'
28
)HOLQH&RURQDYLUXV 26
2'
28
Toxoplasma 26
2'
28
)HOLQHLQIHFWLRXVSHULWRQLWLV 28
26
)HOLQHLPPXQRGHILFLHQF\YLUXV 26
28

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)LJ2'ToxoplasmaDVVRFLDWHGXYHLWLV'VKDSHGSXSLO   )LJ26BartonellaDVVRFLDWHGXYHLWLV
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







)LJ26),9DVVRFLDWHGXYHLWLV

1HRSODVWLFXYHLWLVZDVGLDJQRVHGLQPDOHVQHXWHUHGLQWDFWDQGIHPDOHVQHXWHUHG
LQWDFWZLWKDPHDQDJHRI\HDUVUDQJLQJIURP\HDUVWR\HDUV)LJ7KHPRVWFRPPRQUHSRUWHG
QHRSODVWLF XYHLWLV LV IHOLQH GLIIXVH LULV PHODQRPD *UDKQ HW DO  IROORZHG E\ WUDXPDDVVRFLDWHG VDUFRPD
'XELHO]LJ/\PSKRPDLVWKHPRVWIUHTXHQWPHWDVWDWLFLQWUDRFXODUWXPRULQWKHFDW*UDKQHWDO7KH
PRVW FRPPRQ QHRSODVWLF XYHLWLV LQ WKH SUHVHQW UHWURVSHFWLYH VWXG\ZDV IHOLQH GLIIXVH LULVPHODQRPD IROORZHG E\
O\PSKRPDPHWDVWDWLFGLVHDVHDQGWUDXPDUHODWHGVDUFRPD)LJ
0LRVLVDQGDVVRFLDWHGFLOLDU\PXVFOH VSDVPRFFXUV LQXYHLWLVDVD UHVSRQVH WR LQIODPPDWRU\PHGLDWRUV WKDWDFW
GLUHFWO\RQ WKH LULV VSKLQFWHUPXVFOH 7RZQVHQG&RUQHDOXOFHUDWLRQFDQ WULJJHUDQWHULRUXYHLWLVDQGPLRVLV
WKURXJKD UHIOH[SDWKZD\ LQYROYLQJ WKHRSKWKDOPLFEUDQFKRIFUDQLDOQHUYH9 &ROLW]6WLOHV ,Q WKLV
VWXG\PLRVLVRFFXUUHGLQRIWRWDOFDVHVRIIHOLQHXYHLWLVLQFDWVZLWKLQIHFWLRXVXYHLWLVFDWV
GLDJQRVHGZLWKLGLRSDWKLFXYHLWLVDOOFDWVZLWKVHSWLFNHUDWLWLVDOOFDWVZLWKWUDXPDWLFXYHLWLV
DQGFDWVZLWKQHRSODVWLFXYHLWLV)LJ
$TXHRXV IODUHZDV DEVHQW LQ FDVHV  WR IODUHZHUH VHHQ LQ FDVHV DQG FORWWHG DTXHRXV
KXPRUIODUHWRZDVQRWHGLQFDWVPRVWO\LQFDVHVRILQIHFWLRXVXYHLWLVFDVHV
7KH LQWUDRFXODU SUHVVXUH GHFUHDVHV GXULQJ LQIODPPDWLRQ GXH WR D UHGXFWLRQ RI DTXHRXV KXPRU SURGXFWLRQ DQG
LQFUHDVHRIRXWIORZ6WLOHV7RZQVHQG&ROLW],QFKURQLFFDVHVWKHLQWUDRFXODUSUHVVXUHLQFUHDVHV
GXH WR IRUPDWLRQ RI SUHLULGDO ILEURYDVFXODU PHPEUDQHV VHFRQGDU\ FDWDUDFW DQG OHQV OX[DWLRQ 9DQ GHU:RHUGW
7KHLQWUDRFXODUSUHVVXUHVLQWKLVVWXG\UHFRUGHGDPLQLPXPRIPP+JLQFDVHRILGLRSDWKLFXYHLWLVDQGD
PD[LPXPRIPP+JLQDFDVHRIFKURQLFToxoplasmaDVVRFLDWHGXYHLWLVZLWKDPHDQRIPP+J,Q
FDWV ZLWK LQIHFWLRXV XYHLWLV WKH LQWUDRFXODU SUHVVXUHV UDQJHG EHWZHHQ  WR PP+JZLWK DPHDQ RI 
PP+J7KHORZHVWLQWUDRFXODUSUHVVXUHUHFRUGHGLQQHRSODVWLFXYHLWLVZDVPP+JDQGWKHKLJKHVWZDVPP+J
ZLWKDPHDQRI

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)LJ*HQGHUGLVWULEXWLRQRIFDWVDIIHFWHGE\QHRSODVLDDVVRFLDWHGXYHLWLV  )LJ&DXVHVRIQHRSODVLDDVVRFLDWHGXYHLWLV











)LJ&RUUHODWLRQEHWZHHQPLRVLVDQGGLDJQRVLV  )LJ&RUUHODWLRQEHWZHHQLQWUDRFXODUSUHVVXUHDQGW\SHRIXYHLWLV

,GLRSDWKLF FDVHV KDG LQWUDRFXODU SUHVVXUH YDOXHV UDQJLQJ IURP  WR PP+JZLWK DPHDQ RI  7KH
ORZHVWLQWUDRFXODUSUHVVXUHZDVUHFRUGHGLQWUDXPDWLFXYHLWLVUDQJLQJIURPPP+JWRPP+JZLWKDPHDQRI
DQGLQVHSWLFNHUDWLWLVIURPPP+JWRPP+JZLWKDPHDQRIPP+J)LJ
.HUDWLF SUHFLSLWDWHV ZHUH SUHVHQW DW RSKWKDOPRORJLFDO H[DPLQDWLRQ LQ  FDWV  PRVW FRPPRQO\ LQ
LQIHFWLRXVXYHLWLVZLWKFDVHVRIZKLFKZHUH)H&R9DIIHFWHGFDWVFDVHRI),9FDVHV
RI),3FDVHVRI7R[RSODVPDDVVRFLDWHGXYHLWLVDQGLQLGLRSDWKLFFDVHV
6\QHFKLDHZDVSUHVHQWLQFDWVPRVWIUHTXHQWO\QRWHGLQLQIHFWLRXVXYHLWLVDQGIROORZHGE\
LGLRSDWKLFDQGQHRSODVWLFFDVHVERWKZLWK3XSLOODU\VHFOXVLRQZDVQRWHG LQFDVHVEHLQJPRUH
FRPPRQLQFKURQLFLGLRSDWKLFDQGQHRSODVWLFXYHLWLVERWKZLWK
&RQFOXVLRQV
8YHLWLVLVDVLJQLILFDQWFDXVHRIRFXODUGLVHDVHLQ5RPDQLDQFDWVZLWKDJUHDWSRWHQWLDORIEOLQGQHVVDQGJODXFRPD
LQXQWUHDWHGFDVHV7KHUHZHUHDVLJQLILFDQWQXPEHURIIHOLQHXYHLWLVFDVHVZLWKKLJKLQWUDRFXODUSUHVVXUHPD[LPXP
PP+JZKLFKVXJJHVWHGWKDWPDQ\FDVHVSUHVHQWHGDIWHUDORQJSHULRGRIWLPHZLWKRXWWUHDWPHQWRUWKHLUFOLQLFDO
VLJQVKDGEHHQPLVVHGDWWKHLQLWLDORSKWKDOPRORJLFDOH[DPLQDWLRQ
7KHPHDQDJHRIFDWVZLWKXYHLWLVLVORZHU\HDUVWKDQSUHYLRXVO\UHSRUWHG\HDUV-LQNVHWDO
,QIHFWLRXVXYHLWLVLVVWLOO WKHPRVWFRPPRQFDXVHRIIHOLQHXYHLWLVEXWWKHRFFXUUHQFHZDVLVOHVVUHSUHVHQWHGLQ
WKLV VWXG\  WKDQ SUHYLRXVO\ UHSRUWHG  -LQNV HW DO  Toxoplasma gondii VHHPV WR SOD\ DQ
LPSRUWDQWUROHLQIHOLQHXYHLWLVZLWKRIFDVHVFRQVLGHUHGLQWKLVVWXG\FRPSDUHGWRUHSRUWHGE\-LQNVHW
DO7KHIUHTXHQF\RILGLRSDWKLFFDVHVVWLOOUHPDLQVKLJKDOWKRXJKORZHUWKDQSUHYLRXVO\UHSRUWHG
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